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Abstract of JP 2001 237751 (A) 

PROBLEM TO BE SOLVED: To provide a melhod 
and a device which can process signals to be 
transmitted from various antenna, for improving the 
capability of a receiver that extracts these 
transmitting signals from the received signals, 
regardless of some correlations in a MIMO system. 
SOLUTION: Tfie number of bit streams to be 
transmitted simultaneously is adjusted and 
decreased, according to the correlation level, and at 
the same time plural versions of every bit stream 
weighted in various ways are transmitted at the 
same time. These weighted versions are coupled 
together for generating a single-coupled weighting 
signal. A receiver processes the received signals, as 
through all signals arrived at a receiving antenna 
with no correlation. A weight vector can be decided 
wnth a fonward channel transmitter, by malting use of 
the channel characteristic of a fon/vard Wnk that is 
notified to a transmitter of a fonward link when the 
channel characteristic is transmitted from a receiver 
of a fonward link via a transmitter of a reverse link. 
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!> /t 46 1*]^ ^ Wt- 1, aft X ^T-ft^ 

tilBN fflcoMfir yy-i-i)^ h iaiBLfflc?)Sfir y ri-^ 
iMfiS i\MUtiLm^m.<^i^^ \m L-ciifiS ill. 

yr-t tc^t L X . "/X h 'J - A;') g- r N 

fit--?, ^.r ■•/ s c-Az^th L t ^ t#iSt t-Sli^Rif 
llE«t^J^S. 

TmiBgflli:6^^>§^§^x/v:^^^^;Mf$gi3j:t/T^ 
m.<r)mLk tT . HfrlBiMfitSt^ J: D^SStL-S 

[ft^iss] BiriBS^^fi, 

^T^KHt (KM) H = UT A2U&if<Xf -yTt, 

[itl] 

-y^' yyiZ-tl-XT'^Tt. 

0 = Utdiag(A~i A~") UWff^Ji'Srgft 

[iC2] 




fi;^'s^'b/Pwi= [wil, Win] i^m-txr- 
-yruzim'^^tl. ZZT. 

U{±. S^RmiTh'O. Ht (K") HC7) 

Ati. A=diag(Ai, A" ) t LT£»§iXl.M 

Ai, A"(i. Ht (K") Kco^mumTh^ . 
Mti, iiiiEi!te^fs-ttfoittstje-r.s#-fcfogi#fflwft 

u t ti , ^ij u <?ymmw.nm-h d . 

^(riT-^^^yhifinThlbt-ifuizm^ . 

diagfi, ««^A~ ff5lJOc7)±MftMOXl.;><y 
lT?ijOtO#?iJ(i, $=[21 z„ ] 

Zi=[zii, .... ZiJ*^/^^0, i{±lA^^)N^T- 

ios»T'S> t^t mwibi-m^m i fB«£^:rffio 
[SiRJie ] Lm<^^imTy^i'i^i-t^im^ 
immi-r^^ji'^iYLxmmti mmmryTi-i 

^3Mfi^i> ^c*6c7)^aT* -0 T , miE Lffli7)gft7 y T 

-fayohoyi-:>tfz\%3':>\:)±\zi. i9gfi§ixl.fi^4' 
HulENjisoSftryT-^^^'^ffiELfflioSftTyf-f^ 
BufENiBii7)jifiryf-f5&-f>miELieicogftryf-i-^ 

-ASr^fefiKt-S/iisbt. l-o<7)fi;^^^mfENfflso}^ffT 

yf-^«#^t>rtLT, i|friE-t?-7"xby-Ac7)#^^N 

mIESfir y ^^co# ^ t^t I. Sftft^ ^ 4ESt-|> 

toti. HUfEilfiTyx-^tO^'^tMtT. frlE'ifT'Xb 
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h it 46 toffi :^itof - s Mff x^J^^x-m^ 

mMmryTi-co^^mix. mmrxh 

46<?)^a^#tf; t ^!mi!i:i-i.if*]i7fa«iogao 

-ri. ?t i^tfoats 1*1^^ ^vi'^ f-r s aft y A tfiT'fi 

^^wm:fhfz^<m.\tmxh'ox. friaLSiosfir 

y T-t CO ^*j£02-^tyt{±3 '^y.i t J; D Sfi $ ix I) ft 

-J^^m.~ttfzi^l,z. lowm^^fifENffltfOiMflT 
yr-t <50#« tT . Ml^^'x V U -Aso^g-v ^ N 

m<^M^X'M^Wf-tltz)ihcr)'7)l'i~y°l^^'-^b . 

46t, i|triEJ*firyT^to#^t^LT, i|frlE-t?-7-;^ h 
U -A«#^^)^^,^feit^iitllulBS^#tt§fif^-^yx 



[ msm 1 2 ] tm^^^tifzmmif^yx hu~ 

h.n^n^^-fhfz>h(nTV^}\'/r^xi'fny}<>~ 

m-m. 1 3 ] mt^r-fuy''^m^fitd^-'^^Ktzn 
Ti-m^-j'x Y u -Ato#^ ^mmmi\z^^-fhtz 

i60T 'y 7° a yy s- ^ ^ § <i t fl-r -g. C t ^ t -ri> 

if^Jii iiBigc^iMfi^^ 

1 4 ] frlBM^^ti. BufBaWlfi]^^^vP2::fr 

\.xm.^wm-h^m^tdm-nm^n-}v^(m 

iBftett*3J:t>'lilBT^*^ISE^f^JJi£«tJCEtT. Iff 

iBMfiffiifcfev^Ti^ssixi, i h ^^.h-fhrnm. 1 

llEII^OjMfl«. 

1 5 ] iijiES;^{i , liiiBSfitittir?^^ 

it. fJlEiS^f^f-^' LT mfBjMfl«tcgfl§^i 

I) ^ h ':^#1St-tl.itARiI 1 1 iEa^03Mfi«„ 
[flsRilib] MiEfi;^{±, 

ff^iJs^jHt (KN) H = UT A2U&»<XT-yTi:. 

[SSci] 

-7^ yy^--ri.xf-yri;, 

0 = 01" diag (A~i, A~") UWtf^iJO^^^ 
-r^XT-y7°t. 
-?-i^ttii^iilBS^iO^^(i. 
[SSC2] 

HT ti, BufB^^^-;^jtE«ff^JHtfOitSft»T?iJT-S) 

KN (i. =¥m^mfmx'h*). 

U{±. *fiiff?iJ-CS)D. it^mt. Ht (K") HCO 
Ati. A=diag(Ai, A" ) t t-C7E»§tL|,*t 

A' km^ Ht (KN) iiff)^m^\M.xM . 

M{±, mlE?!iDi<7)ft^<J0Sit>f|j£-ri.#-^roE|:tfi«ft 
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k (i , 1 ^> M ^ X'COmLCO^mX'h 0 . 

m\^<D^m. [zi, z„ ] {;:J:OS^S^x 
zi=[zii zi„] i{±l>!j-^>NiT' 

«^r$,i.it^!mtt-ri.i*^i itsiEOis^i 

[ smm 1 7 ] mia}MfifSfc j; t^'Sftti(i:B#Mij-^a 

(TDD) ^ffifflLTlftL, miSS^fi, tuieilflli 

[ff^jsis] umryTi-t. 

[11^112 0] tmsm},zi^^*$,%iix\-^hm 

St. 

fFiBaft«tc ^'s.m^Kx\-^h]mni-^^^Mzm- 
h^^mm¥\(nmm'm.i5i.xmm9.mmzi. o 

mim.'mmmb lx. ^f—sx v u -A^mtm 
sis.mm,zwm-ttzmz. mmm]p\i'^^^)V(nmm 

m^z X D mm-ft fz^<r)m.^Mm-fh tz^<nM?f-W(% 

"^'c^^th^hmmtthMiMO'^x^j.^x-m 



luiagftii \z J; 0 gfi ^ f LT I ^ s jiii*^^^ ^-Mzm 
iuiesfi« \zx'o'm^Kx\^h mn^^^ A^Mzm 

filBS^^li. 

m\m^ (K") H=ut A2u^js<XTvrt. 

^v\,z-^\^xm<z,y\,zx'^, mwmm. a r t - 9 

0 = Ut diag (A~i, .... A~n) UiO^T^ijoSrS^ 

^«45^7)friBfi^<7)#'*{i. 
[ist2] 




T'S> , j (i 1 i?m^x:(n^Xhh-mM\t^iifz 
Ht {±. MiB^^^;PjtE#ff^JH<7)JtateSff?iJT-S) 

A(±. A=diag ( Ai , . . . , A" ) t LTS«§ixS>i^ 
Ai, A"(i. Ht (K") H<7)#ll*fi-C*D. 

M{±. mtmmm^m.\znmm^xim^mm 
k {± , 1 4 M t -cw^£7)m-c-$, D . 
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hi; LTiaa^tlSClt&^L. 

Zi=[zii Zi„] i{il>6-iiNSf 

c^^tS) l.ii:&#ilt-ri.MIMO i/XrAtl^-C'ffl 

IftBft^&ffMt-S^TvrcO-IPtLT, BirlENffilco 

tirlEN fii?)Mfir y ri-*^ lalELfflc?)Sfir y ri-^ 
[ici] 

0 = UT diag (A-i A~« ) UcO^T^ljO&g« 

•c^^ 0 . j {± 1 ;!)^ N t TcT^mmx'h t i^im-ft^ titz 

Ht (i, tliEf-^^Vl^MT^JHtfOJ±fStegff^J?'$, 



Ufi, ^fiff?']?**?, Ht (K") UCO 

A{±, A = diag ( Ai , . . . , A" ) t LXJ^m^tlin 
A', A"{i;. Ht (KN) HO^iffi-flT-ftD. 

U t {± , ijfM U cOitflfeEtT^iJt* 0 , 
k(±. l3&-^>M^T-<7)^c7)mT"*0. 

+lt. ^<^7-^^^yhi}mX'$>lb^^^l,zMKl . 

^ayj-^^^ y b ifi-^x:h hh% 7-^ a. ^ y b i* 

tf?iJa>«-MiJ(i, $= [zi zh ] tcj;i9*§fL 

Zi=[zii, Zi„]*^^,^rO, i{il*>feNtT' 

ffmrnx-hh^tm^b-fhiim. 
[000 n 

{wmm^hwmm ir^wm±. v^^vxmm'^z 
f^o. m-. m\m{zii\^xmi(^^ryTi-imLi}^ 
--^\m^zii\^xmwL(r)7y^i-^imthvA^vx 

r)V7'^Yr-/V (MI MO) i^Xy-Mzmth. 
[0002] 

Vr^vV (MI MO) i^X'rMi.. i^y-/}V7y^i'. 
m*} l^y'/)V7 yTi-Mi^y^')\^7y'ri- 1 tiH^fli- 

r)V7yTi-ni^yy)V7yTi-ffi=yXTMz&r<.x%\ 
m^z^m:m±^'t^ ^ t ti^x'% h^tts^^ (nmim 

\ziiv^xx<^htixv^h. 

[0003] 

v;|/f-T;t/SftTyT^ti'M-r^a^5:fl-^:^^' 

$) I. >! 1 3&wa L V ^ o ; cnmm^h hummm^ 

[0004] 

#Sil,ft«ttlgfc j;t^'§S^f#-& i -5 MI MOi^x 

wMt^zkmi. m^^j:7yTi-fj-m\mfim'^\±. 
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til. m^izM?>-mf^titz^^-'J3yii. ts^^ti 

i^hV^l r^ff/<.^ f./Ktransmit vector) j Sr^fe 

!&ti. '^iETy7-i-izim'ti±X(^im 
mmm^^i o iz^tititntx o iz^m^titim^- 

[0005] :^^m<r)mmmmi,zi5\^^x . m^'<-i:^ hJi- 

(weight vector) {i. it^i^iU y^'«oiMfiffilt;:J; OJl 

^fSfflLT. li^^f-^ ^^/LSffSt i 0?.*.lE^ii^, 
[{!] y y 7^ ftffl I. m. i; inj a- -t^/i. gfi 

u y^-^ojifiMt j: 0Ji:^[ft) u y^'co^mm^^i^mm^ 
iiizkiz^y}^ ]mmyi^(omimizm^iii, 
[0006] m^K^' h)i'i:mm-itiii^izm-^tii 

xu^nzi5\^xm^^tifzm^iixx/=^mi^^ 

ff?lJ(covariance matrix) „ 
[0007] 

timm^z9ik^iifzm^^j:x.]y?(yh commit. 

F ^ X rm/izmwj: y 7 h ^ x r t commxv yh^ 

i r ^ t- h^t f/'X § I, F ^ i r ^ . r o 

[0008] tti. ^T'Q'ty-^j ttili^ayhx:]- 

^ t *i !> ^ ^- F X TcO ^ & Wmm iz^-t h^^tM 

m^tii^<^^xi,m< . ztiizmj^^tLih<^)x^^\>^ 

fj\ f'J9)vy9'i^}vrvi^'y*r (dsp) ^n-F'^x 
T . y 7 F X 7 & iS'g f - s J6 (0 ij - F ^ y ij -X t y 

(ROM) . 5y^''AT^-feX^^ ij (RAM) 

[0009] m.^(r)i5i.U/t.tz\i^x^j^(D^(r))\~ 
-y^(i, *t«±6<)^:tc^T*S» ^ii^>olitg{±. r 

# , mmzi. m^jEcowmmmmxhh .^ 
[ 0 01 0 ] 01 ii, ]mni-^^-)v±.^u%cr>^\tr 
y^i-^^^h^mm^mm-ft nm'^mmry^i'^ 



Wj^^^^-)Vi:^-fhM I moi^x'fMzii\^xmm 

•fhtz>i::nmni:'m.ti fzmm\twmw^mj:-u 
^*t, vKht^amm^zhmb^o-f: ^<7)vk]wm 

:^m\mM{z km^^fih i.o'.ztcxv^h ^ 

[00 1 1 ] HltiiV^T, a) TV/l/f-Tl-^-tf (de 
mux) 1 0 1 , b ) ryfi-it^T '^a 'y^n 0 3 - 1 
L 1 0 3 - N ^-^t^r yr^fi-^T ^ A;.n l O 

3. c) a;^^ffiii&^i 0 5. d) ryf-^M 0 7-i^r 

VTiUl 0 7-NS:-S-tfNll£7)ryT:M 0 7. e) 11 
5-l^rl,^Ll 1 5-NSr#^^Ti^'^;^/T:^^^ay 
^N'-^ (DAC) 1 1 5. hkV^f) T-;r'ny)^-'9 

I 17-1^:V^L1 1 7-N^^tjry7°3yA'-^ 1 

I I fi^^.'ifixv^h „ 

[00 12] rV;F^7°L-^-tl 0 1(±. K"nhLXT 
-^'.X F iJ -A^ >: 0 . X-yi f-9X F 

^f-y F f T-^+»-7-7. F y i t 

icJ;D. tii^T-^'-f7-^Fy-AtLT**^t-|=. 1 
ocor-^;:^ F U-A*\ r-^iV^TV;^ l 0 1 1 J; 
0. Nfflcotily^£Oa*.i01-3tffi$&Six#§, L*^L. 

"m^zmt^tih t'-y FX F u-A£?)ic{±. Mff s 

!±. m\^(^)m.'k\zxh. mm. -r^:\m'&-y](r)h.ifi 

omxhh.. 

[0013] ^^-9^y'7. F y ryf-y-ff-^ 

T^'ALo.yy^°l 0 3^0 0 *>S0^^je-r-S lotcffil^^n 

-lio TyT-tfi^TV'<.n-yyN°l 0 3i7)-3-<5C?)#'!?{i, 

a;j)L7n -y 1 0 9 - 1 1 1 0 9 -N<50 -5 1 0 

i3j;t)fSiiS:^l l l-l^ri^Ll 1 1 -Ns0'5*.tf01-5 
&#tf, ryf^fS-tf^"^o-y■'^°l OSLO'S *.C0^^ 
ti3ViT, T-^1^7'XFU-A!^p^ M;^7'nv^' 1 0 

[0014] Wh-m^^l 0 5(i, St:Sl 1 30)^^ 

xzm.Mm'm^h. im^iO^-mmfMza^^x. m 

m,-fh, ifwmmmmm^zii\<-^x. m^mi. 
^m.\,zm^xm.-^fi. ^Lx. mm^^-)v^:^ 
Lxmw^^zm^ti. mb^nm^tx. 

*&^l Q5\>zmi^tlt. *^BJfO-ilJffltC«oTM^^ 

[0015] aisisi 1 3w#^ji, -efi*Jgfft-i>f- 
7' X F y - A ^ -eti^igftt- t m-t i.n^ti 

mM. MM-Zl 1 l«d*><7)^#i-?;fil'3tf**&$ti 
#S^7"a.y^ 1 0 9c?)R#@cOSffStcJ; 
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^tii. zzx\ R{4i^v^tNT'j,s, -^ryxhu- 

x^j misfit. 

[0 0 16] MM-Zl 1 ico-^^li. ^iHzj^tf^ii^ 

im^nmi. mi^tiim^:. daci i sio^^x^-e 
mm-fi^ii^'tii'^izihijtLxm^-th, dac 

1 1 5cO#«{i. MM^l 1 l(r)dibCDl-:)i}^h^titi^ 
DAC 1 1 5£7)#«t;:J:0^^S 

1 7C0a*>Ommi^tft*&§fL. Ty^ay^N'- 

^1 1 7{i. K-xrsyvTi-umn^mm^mm 

-^tr-yTrjyA'-ft--S.„ r-y7°r?yA--^l 1 7tC 

hc07ti>6(c. 7'> T')- 1 0 7 i7)-eii'fii 1 -Azim^ti 

[ 0 0 1 7 ] Il2ii, *^BgcOMat:|a£->-Cffifig§tL/t 

-r, 02(i. a) T>T^2 0 l-l^rl,^L20 1-L 
iiStsLmcOTyTi-20 1 . b) ^'>yr?WN'-^2 
0 3- l^rV^t2 0 3-L&^Or'>'y3y>'>'-:J' 2 0 
3, c) r-^n//Ti/^'/t-3yA'-^'2 0 5-l^V^ 
1. 2 0 ^ -L*-^tf r+n^" 'T-y-^il :!>><,-9 ( A 
iH ) 20^ ci ) WiL+i'i^jntiW^^l 1 ; r/L 

fLS:^- / I 2 0 7 e ) fjo'j'j. + ^ ISi--^2 0 <) 

fcj;t^'f ) fige^^^.^ '/-f 2 1 1 ^.^-r,. 

[001h]T f-f-2U *TSfH-^^S(« 
L, ^'■'^i-rj>'A-^'2 0 3c7)'?-<7)'?-tLm«Ma-ri. 

2 0 3CD^^ii. ^fli}^^mm^t:^-:^J-^y 
Vi,zif^yayji~hL. n^iil^-XJiyvm^ 
Sr, ADC2 0 5cr,^comBi-ll-^'^^^-tl. AD 
C2 0 5tf0#^(i. ^ix>?pgfiL;^'<^-x.'N>Fr-ta 
m^i. T'J:^)V^lzmil. ZCDT=J:^mM 

0 7izimti. 

[0019] mj^^^i^jfrnj^rnxx/i^^^^/m^j- 
-V b 2 0 7(i, mif^cr)^mx\ ^»iii'jfmmc^M& 

ifi^-ri fzMZ'mt ^tii . 

i^m^tit:b\ ttziimj\^i~^r:^^/ui-iYLxmmmi,z 

m^tii (01 ) , Tmji^mwicom&maxmn 



mmi) mm-ti. 

[002 1 ] HSii, *||Hf5oliatt^-9T. IK*^*^ 
lE^jg (f « r y r -f ^ #1- § gft«Nill*^ ^ ^ ^^/L- ^ 

^ L i: 3*ft t § N li^jjift r y^i-^rmitzmima i 
^rrsM I MOi^::z.T-Mziiuxmmtitiisb(DiMm 

[0022] 113 <507°n-tX{i. llli3j;y;'2W>-F 

s,. ^rT\ 3:}^ii2 1 1{±, mj^i'^mmimi: 

If^i-^ ^.;l.j£^rL - .y 1- 2 0 7 izim^LX D . Mft 
TP F 3 ;Ki;iy,TO i,(7)X%l„ Sit. ^ 

//ssT-j) I mmmm ^ m&-ti. ^ t ffi^mxh 
I. 

[0023] ztiii. mmzii. '^m^zx D J: < *n 

i^iiX^-^Hdiz^ i^XTJ^ifim^ii^'^^^m 

y ymmza^^xmmn^ , i-^^^fimtm&x 
hmm<^mi!3mi^tix\>^ib. B#ra{±7P— Att 

^yU-Mi. lo4fcii:2'3£l±^0^-^AXn7h2r 
,5*^^ Blffitt*^' 1. 7° y 7 y 7-;P 1-^ „ 7 l^-i. , 

Lfzfji-oX^^ J^xn^yVli. imi,zmi-ti. 

[0024] HScTjTo-bXii, :g-7l--Ac7)iiif^ 19 (c 

X -y r 3 0 3 tfcV , gft«tC*3{tl.T^^^^i-i^tt?iJ 

XX/i-^^fUim^- -y h 2 0 7 (112 ) £?) J: a ^Jill:^ 
[^^IUy^'^og^fflittlT'^^S^^§, ^m. XT-yrs 
05i,zi3\,^x (03) , mmmmK^ mi/i-^ 
^^mmmti^. mntmi^i-^^^fi'ii^Lxmi] 

my 9 o-mmw-^. ')y^ (^mmz j; o 

[002 5] ,:^x-yT3 QlhZiiV^X. mUmMm 
tffl 0 5 (HI ) (cj; 0. S^Wi= [wii , 

mx'hh. mmui. mMmT^oxdiztm^ti 

I. mmz. It^KHt (K») H = UT A^U^^^MA^fl 
1ZX\ 

a) HJi^-^-^^t^JiS^ff^flJ. 

b) Ht ti, ^-v^^/uje?gfi=?ijHtoftf5Kaff?iK'* 

D . t {i*a^SffMtO/^46<7) J; < *i,tL/c y 

[ 0 0 2 6 ] c ) K" ii, T^ft^^MT^iJ, 
d) VHi^mr^\. -e^O^MIi, Ht (KN) HiOEt' 

"^i^hiux'h^. 
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e) Ait. A=diag (Ai A") kLX^m^il 

mnmiTh*). ai, ... , a"{±. Ht (k^) h 

f) ut ^wijucoJifategff^ijf*^. 

[0027] ^LT. J;<tt^.il^^V^i5t9)S r^^_^ 
-7^ (waterfilling) j *\ I'tWtTMir:^ 

g5^A~k= (^-1/ (AM 2) ^i3J:l>' 

[Sen 

yhBmzmi^^u~^Th*) . ^A~ (i, 

[0 0 28] frtV^ff^iJOfi. $ = Utdiag 

(A~i A~") UttT?E»Sfl, diagli. « 

Milii, Wm^tcS-s^^T, $= [zi, ... , z„] 

[zil Zil,] ^tT. M;^*'<^'h;P 

Wi= [Wil Wi„] (i. mi^K^hMzW\Kl'^X 

m2] 

0 , j {± 1 ^5 N t T-comX-* I .. 
[0 0 2 9] XT-'y7°3 0 9tfcC>T, A^Ir'-^Xh 
U-AS (t) (01) ti, M;^!^'^^/^^-^^^-^-! 
0 ItiD. Nffl^0tf7'XfU-ASi...S„t^SiJ§ 

V^T (03) . fi^^-^i? h/t-Wii , .... ^^^(D^il^ 
iilo-c^§tLl.» Jiw-f-ixH\ ^SOT-:i'Xh 

Wi-iD^^hm'M-^fcz. ^'f-9xv')-uzn^t 

[0 0 3 0] XT-y7°3 1 3{Zii\^X. t?"7"XhU-i. 

miM. jDffSl 1 ltj;DS!i^§^il.« isfitMt 



Tta^wtb'-/ hji. mi^oryf-f^ojnsfitijv^T 

im^fi. ll2 0M;^*^^>#f-7"Xby-AtMLT^k 
ii\-^Xim-^Kh . H 1 t^Ti^t- j; a tlilTR«T-|)l> „ 
-9-7'AbiJ-i,i-i:oi;^:§„ M*i\ ^Stfg 

n^K\^h^-f7^v'}~j^<nmznmh-b-^xhh. 

^<r>i.o~^£^u^~fxY^)~Ut. tm^\ 1 itJ;"? 
[ 0 0 3 n 04{4. immWrnz^-yX. U< hi}- 

(oi^miz hmhi^-f. «o K/P-coffiWc^f - ^ ^^fpxm 

ixLx mtth \^moM{tr VT-r^mL tmmm i. 

W-tl)M I MOi^Xi-i^iza^^xmiti-lizi^coiM^^ 

m^x'^t. 

[0032] 04<5O7°o-feX(i, miti^V^2C0^^~¥ 

^:cTmmi-i:^mmmmmizt3\-^xmm^m 

3^^2 1 lit. B^tM2 0 9tffiig 
^tiXii 0 , Mfirn b H 3 1 

til> R c7)7^^2 7(;tr^ T PI 1(7)-^ A 1 0 

1 3iO:.*>i7)tf-;5,tc7)(; J:(%^,-r^> 
[0033] ia4c7)7°0'bXii, :g-7l--AtOtet 
iJV^T. ■/r4 0 itisv>TffiS^f$n-S, X 

i^X^i-^^^JVm::^ -y h 2 0 7 (02 ) CO J; ^ ^rJi:^ 

my^ffi^m^^x'm.-^fih. XT^rAosiza 

UT, M;l«f«^ffii^lffl 0 5 (01 ) tcj; m?^w 

i= [wil. -, w,„] mm^tii.. mmzii. m. 
[0034] mmz. nmj^H ^ ( ) h = u ^ u 

a) Hiif-r^^7Pi£^ff?[J. 

b) HT (i, ^^^^;l^je?S:^T^JHi0^tg|sST^iJT-S) 

0 . t li^&^mmz^<^i <^i^iifzi-yt^>\^x 

c ) K« {±. ^»^w:m\. 

d) U{J*ffiff?iJ, Ht (KN) HcOllf 

e ) A(i, A=diag ( Ai , ... , A" ) t LTg^^tl 
'l.ji^^lffMT-* D , Ai A"(i, Ht (K") H 

0 . mmizmm^tmh^yx v ^)-M.(r)mznm 
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f)ut \tym\^coMmmm'hh. 

[0035] ^LX. ii<^hflfz\-^h^h ^-^^-9 
--7 <^)yy (waterfilling) j i)K t'tcMtTaA:^- 

k 

^ y b g f+vicH & -t'^ - 9 xh 'J & A - , #a 

[0 0 3 6] frLV-iff^Ofi, <I' = Utdiag 
{A~i A~") UttTg»§tl, d i ag 

fi=?iJ*co#^iJ{i. 0= [zi. ... 

[zii Zif,] A^^,^!,, ^LT. a;^*.'^^' h;l/ 

w,= [wii WiJ (i. S^<^'h;W=»iJDST 

[it2] 

xh"^. ■^\t\ti-io^±x(n-mxhh. 

[0 0 3 7] -?-tOf*, yr4 0 7tJ3V^T, 

ill. mmi. mm^^^i 05 mi) ^^zsm.^h 

[0 0 38] X^ yy'A 0 9 (04 ) tfcViT. Ktif 

f ij-As ( t ) (01 ) {i. mmf^jvi-r 

I'^'IM 0 1 1 J: 0 , Nffl<7)-t7".X h y -A Si . . . Sn 

1 Itcisi^^T (04) . a;?^^^' h;Pwii , 
c^^-tL^'-tLlo-CSSLS^Xl.o ^^X. i{±. U^^>N 

[0 0 3 9] X7"'yT4 1 3tCioViT. ^f^-XbU-/. 



mm. tmzi 1 itiois^^^ii.^ ^iwcp^l 

mi«S;^*^£>#-f?-7"Xfy-At^rtLT^kj3i4^il 

5tfi^#(tf.7 Hi. mi^yryfi^mmmziiv^x 
nm^K. Wi2cr)m^f^hm-fxvn-MznLx^ 

m.-h-^m^-h^xh^ lo^z.Min h±t m^cotv) 
m^tini^^^hu-j^m^znmit^t^xhi, 

^^titUz^^L^j^\ ^LX. rn^xi}K XT 

[0040] ^-</)i-c^^)l^:m':f^lfni-^^^!lmmt 
if\^i--c^^)ucr)mznLxm-tiy^hi^i mj^wi 

ZLMi (TDD) i-Xri.titti£ffl-ri>/t(>60*^BH 
-V 1^ X ^ > <^)-1;c)Smizii t > T ^ f L# § „ ; ti 

ht-hX'hh. 

[004 1 ] Ltzt^-oX. jS:^fS]f-r^vl-^OSft«*^\ 

;^[6]';y7(0Sfl«i±, )i*^y y^toSM^J: dim 

[0042] 

MlMOiyX'rMziiX^X. «^^ir7yf-t*^fe}IflS 

fim^^, v^<i-,t^<7Mm',zhmbh-f. 'S.m^titz 

[0SiO®|i^:IJiBJ] 

[01 ] 3ts|fiHJ!Oi^Itia!-:>T, ^A'c^mm^zm 

hk-f. ^crti'^fvcrtmmcoi-r^ji'X'mm-^tiniM. 

mcr)m&}3iX/^SA^ni^ilh J: 0 M I MO i^Xr 

[02 ] ^m^m^izm-^xmi&^titzM i MOi^x 

f-i>.<7)7ttotfOSft«(7)MS^S^=5:i5:Ji-^S^-r0o 

[03] ^mnmjmziit-ox , ^^'cowMizm 

hi^-f. ^coi^^)Vcr)mmcoi-c^^)VXnf&^tLmM 
m<?^\mi5XX/mm^^^:>tLl Xoiz. mi mo i-xr 
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Mzi5\^XmiEthfzl^cr,m^^:^^-t^fz^com^^ 117-1, 1 1 7 - N 

^xTd'tXiryn-i-r-hcOjm.T^^-tm, 1 0 3-1, 1 03-N 

hib-r. ^cr>h'K)i'Commcr>f-^:^-)iTm&^M%im 201 t^t-^ 

fficoetgfcJll/^gS^ii'ffiitLl. MIMO>-:::!.x 203 r-^yrJ^^-i 

mwm] 209 a;^fh»:s 

1 0 1 T-^ji-i-ru^^ 2 1 1 Mif^i-^^-fi^ 
105 K^^ffiJ&li iE:S-|fti*^^> 



2 0 7 m^^Fm^^mrmn x t^"^^ ^/i^je^^- 7 



[HI] 
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r;^y;«'-^lll. 10006 -^-3-^', 
7J'^-hJ<yh 4-G 
r^U;*'-^!!, 94539 :^Uyt)l'-T, 
14392 

r^y;^-^il. 07733 
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